








INTRODUCTION

Kokanee Oncorhynchus nerka kennedyl provide very popular fisheries in many
lakes and reservoirs in the Pacific Northwest (Wydoski and Bennett 1981). Sport
harvest for kokanee may exceed several hundred thousand fish annually in some
lakes and reservoirs. They are a pelagic zooplanktivore, which can reach
relatively high densities even in oligotrophic waters (Rieman and Maiolie 1995).
Kokanee can be well adapted to life in fluctuating reservoirs since they rely on
the pelagic environment, feed on zooplankton, and some strains spawn in tributary
streams.

One negative aspect for kokanee in any body of water with a short retention
time is their vulnerability to entrainment. Entrainment losses of kokanee have
been documented at Libby Dam (Skaar et al. 1996), Banks Lake, Washington (Stober
et. at. 1979), and Dworshak Reservoir (Maiolie et at. 1992). Although losses of
kokanee have been reported, the effects of losses on the population are not well
documented. In addition, the environmental conditions which precipitate high
entrainment losses are not well understood.

In this study, we monitored the population of kokanee in Dworshak Reservoir
from 1995 through 1996. We estimated the entire population of kokanee in the
reservoir, by age-class, both before and after water releases due to winter
flooding, spring run-off, and water releases to benefit anadromous fish migration.
Our intent was to quantify the impacts of these water releases on the kokanee
population and to determine the conditions, which lead to high entrainment losses.

OBJECTIVE

To maintain densities of 30 to 50 adult kokanee/ha in Dworshak Reservoir by
reducing entrainment losses. This range of densities was shown by Rieman and
Maiolie (1995) to optimize the sport fishery.

DESCRIPTION OF STUDY AREA

Dworshak Dam is located on the North Fork of the Clearwater River in
northern Idaho. At 219 m tall, it is the largest straight-axis concrete dam in the 
United States. It was built in 1971 for power production and flood control. Three
turbines within the dam have a total operating capacity of 450 megawatts. The dam
can discharge up to 380 m3/s (10,000 cfs) through the turbines and another 420 m3/s
(15,000 cfs) through reservoir outlets and the spillway.

The reservoir behind the dam is 86 km long at full pool (Figure 1). Maximum
and mean depths are 194 m and 56 m, respectively. Surface area at full pool is
6,644 ha with 5,400 ha of kokanee habitat (defined as the area over 15 m deep).
Drawdowns for flood control may lower the surface elevation 47 m and reduce
surface area by as much as 52%. The reservoir has a mean retention time of 10.2
months and a mean annual discharge of 162 m3/s (Falter 1982). High
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releases from the reservoir occur during spring run-off, during the tall when the 
reservoir is lowered for flood control, and during late summer when water is 
released for anadromous fish flows.

Kokanee were first stocked into Dworshak Reservoir in 1972 (Horton 1981).
Four sources of fish were initially used, but the early spawning strain from 
Anderson Ranch Reservoir, Idaho now populates the reservoir (Winans et al. 1996).
These fish spawned during September in tributary streams as far as 140 km above 
the reservoir.  They reached maturity primarily at age-2, although age-1 and age-3
spawners were occasionally found.  Adults ranged in size from 200 to 400 mm in 
total length depending on density in the reservoir, but generally averaged 300-mm
during spawning (Maiolie and Elam 1995). 

METHODS

We used a Simrad EY5OO split-beam scientific echosounder with a 120 kHz 
transducer to document the abundance and distribution of kokanee. Boat speed was 
1.5 to 2.3 m/s and all surveys were conducted at night. The echosounder was set to 
ping at 0.7 s intervals, with a pulse width of 0.3 milliseconds. Data were 
collected with a time varied gain constant of 20 log r (range).
We calibrated the echosounder at the beginning of the year using a 23-mm copper 
calibration sphere with a target strength of -40.4 dB (decibels) (at 23oC). We 
checked the calibration of the echosounder prior to each monthly survey, and 
adjusted the transducer gains if needed.
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Figure 1.  Map of Dworshak Reservoir and its major tributaries, North Fork
Clearwater River, Idaho.
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